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Abstract
Objective—In advanced dementia, feeding problems are nearly universal, and families face
difficult decisions about feeding options. Initial interviews for a randomized trial were used to
describe surrogates’ perceptions feeding options, and to determine if a decision aid on feeding
options in advanced dementia would improve knowledge, reduce expectation of benefit from tube
feeding, and reduce conflict over treatment choices for persons with advanced dementia.
Design—Semi-structured interview with pre-post study design for surrogates in the intervention
group.
Setting—Twenty-four skilled nursing facilities across North Carolina participating in a cluster
randomized trial.
Participants—Two hundred fifty-five surrogate decision-makers for nursing home residents
with advanced dementia and feeding problems, in control (n=129) and intervention (n=126)
groups.
Intervention—For intervention surrogates only, an audiovisual-print decision aid provided
information on dementia, feeding problems in dementia, advantages and disadvantages of feeding
tubes or assisted oral feeding options and the role of surrogates in making these decisions.
Measurements—The interview included open-ended items asking surrogates to report
advantages and disadvantages of tube feeding and assisted oral feeding. Knowledge of feeding
options was measured with 19 true-false items, and items measuring expectation of benefit from
tube feeding. Surrogates reported which of these two feeding options they preferred for the person
with dementia, and how confident they were in this choice; their level of conflict about the choice
was measured using the Decisional Conflict Scale.
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Results—Prior to the decision aid, surrogates described advantages and disadvantages of assisted
oral feeding and tube feeding in practical, ethical and medical terms. After review of the decision
aid, intervention surrogates had improved knowledge scores (15.5 vs. 16.8; p<0.001), decreased
expectation of benefits from tube feeding (2.73 vs. 2.32; p = 0.001) and reduced decisional
conflict (2.24 vs. 1.91, p<0.001). Surrogates preferred assisted oral feeding initially, and reported
more certainty about this choice after the decision aid.
Conclusion—A structured decision aid can be used to improve decision-making about feeding
options in dementia care.
INTRODUCTION
Dementia is a progressive incurable illness causing functional decline and death years after
diagnosis.1,2,3 Advanced dementia is characterized by dependence for eating, and 86% of
persons with advanced dementia develop feeding problems.4,5 Faced with weight loss,
dehydration or aspiration, family members struggle with the emotionally difficult decision to
continue assisted oral feeding or consider use of a feeding tube.
Surrogate decision making is a common practice in the nursing home environment; 50% of
residents have dementia and 67% of dementia-related deaths occur in this setting.6 Family
surrogate decision-makers often feel unprepared and unsupported when making treatment
choices for persons with dementia.7,8 Consent discussions about feeding tubes routinely
focus on the risks associated with the procedure as opposed to long term outcomes and
alternatives.9,10 Furthermore, research indicates families and physicians may overestimate
the benefits of tube feeding.11,12 Many patients with advanced dementia receive a feeding
tube despite data demonstrating no improvement in survival, aspiration risks or wound
healing.13,14,15,16,17,18
Decision aids provide structured information and are effective to increase knowledge and
reduce decisional conflict.19,20,21 Despite the need to make major medical treatment choices
for patients with cognitive deficits, decision aids are rarely designed for surrogates. We used
interviews before and after review of a decision aid to meet these aims: (1) to describe
surrogates’ baseline perceptions of the advantages and disadvantages of feeding options in
dementia and (2) to determine if a decision aid on feeding options in advanced dementia
alters surrogate decision-makers’ knowledge, expectation of benefit from tube feeding,
decisional conflict, and preferred feeding approach in advanced dementia.
METHODS
Study Design
Surrogate decision-makers for nursing home residents with advanced dementia participated
in in-person interviews, with data obtained before and after review of an audiovisual
decision aid. These were baseline interviews for a large randomized controlled trial, with
planned longitudinal follow-up of the effects of the decision aid on the quality of decision
making.22,23 The decision aid, based on an early prototype by Mitchell, provided
information about surrogate decision-making, dementia and feeding problems, and the
advantages and disadvantages of feeding tubes or assisted oral feeding options.24,25
Information was presented at a sixth grade reading level and piloted for acceptability and
cultural sensitivity. Research assistants were present during the viewing and trained to
answer questions for clarification only; requests for additional information were directed to
the treating clinician. Control subjects responded to interview items without the decision aid.
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Research Setting and Subjects
The study was conducted in 24 skilled nursing facilities in North Carolina. Sites were
randomized in pairs matched for business model (for-profit vs. not-for-profit), size and
proportion of African American residents. Subjects were surrogate decision-makers for
residents with advanced dementia and feeding problems. Residents with advanced dementia
had a chart diagnosis of dementia and severity staged as a 6–7 on the Global Deterioration
Scale (GDS).4 Eligible residents had documented evidence of feeding problems defined as
poor intake, dysphagia or weight loss in their medical record and/or Minimum Data Set
(MDS). 22,23 Subjects were enrolled between August 2007 and July 2009. Surrogates
provided written informed consent for themselves and the resident with dementia. All
research procedures were approved by the Institutional Review Board (IRB) of the
University of North Carolina School of Medicine, and for individual sites by the IRBs of
Alamance Regional Hospital and East Carolina University Brody School of Medicine.
Data Collection and Measures
Trained research assistants collected data during baseline in person interviews with
surrogates. To meet the first aim, surrogates in intervention and control groups were
prepared for open-ended questions with this introduction: “When residents with dementia
have problems with eating and drinking, their families and physician may need to decide
whether to continue food by mouth or to consider a feeding tube. Assistance with eating by
mouth means having another person help with taking in food by mouth. This can include
feeding by hand, changing foods to make them easier to eat, and encouraging a person to
eat. For this study, we mean a feeding tube that goes through the skin into the stomach or
intestine, so the person can receive a nutritious liquid. It is used to deliver food straight into
the stomach without eating.” Subjects were subsequently asked “In your opinion, what are 2
advantages of assistance with eating by mouth for people like [RESIDENT]?” Parallel items
were used to ask about disadvantages associated with eating by mouth, and the advantages
and disadvantages of tube feeding. Responses to these questions were written verbatim by
the interviewer.
To meet the second aim, intervention surrogates’ responses to structured measures of
knowledge, expectation of benefits from tube feeding, and decisional conflict were
compared before and after review of the decision aid. Knowledge was measured using 19
true/false items about dementia and feeding options, scored 0–19 for the number of correct
responses. Knowledge of tube feeding outcomes was examined using the Expectation of
Benefit Index. This index employs 11 Likert-scale items measuring the potential benefits of
tube feeding, and was used in a prior study of decision-making.11 Scores range from 1–4,
with lower scores indicating better knowledge. Decisional conflict was measured using the
Decisional Conflict Scale. This scale consists of 16 items scored 1–5 with higher scores
indicating greater conflict; it has good test-retest reliability and validity.26 Finally,
intervention surrogates’ preference for feeding was evaluated before and after exposure to
the decision aid, and certainty of preference was rated on a visual analog scale from 0
(certain that assistance with eating by mouth is the right choice) to 10 (certain that tube
feeding is the right choice.)
Surrogates also provided data on their age, gender, race, religion and relationship to resident,
and the frequency of visits and communication with facility staff during the past month.
Analysis
To meet the first aim, investigators used inductive consensus coding to analyze surrogates’
responses to open-ended questions about the advantages and disadvantages of each of the
two major feeding options. Three investigators independently coded responses from the first
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thirty (30) subjects, then discussed and reached consensus on coding categories. Codes for
advantages and disadvantages in the decision aid were included a priori; investigators
proposed and discussed new codes for other responses. Using an iterative approach, the
investigators independently coded data and codes were refined until all new data fit existing
codes. Upon finalization of the code list, subsequent responses were coded by trained
interviewers and confirmed by investigators. Coded responses for all surrogates – control
and intervention surrogates prior to viewing the decision aid – were used to describe
perceptions of the advantages and disadvantages of the two main feeding options.
To meet the second aim, intervention surrogates’ responses were compared pre- and post-
decision aid for the knowledge items, Expectation of Benefit Index, Decisional Conflict
Scale, and the surrogates’ preferred approach to feeding for the resident with dementia.
Statistical analyses used either McNemar’s test or paired t-test, respectively, for binary or
continuous responses in pre-post comparison within the same subject. All of the analyses
were adjusted by intraclass correlation for the nursing home sampling unit; p values less
than 0.05 were considered significant.
RESULTS
Of 425 eligible surrogates, 256 consented to participate (60%). One intervention surrogate
did not complete all items in the interview, leaving complete data for 126 intervention and
129 control surrogates.
Subject Characteristics
The average age of surrogates was 59 years; most were Caucasian and female (Table 1).
Surrogates were usually the sons or daughters of the nursing home residents, and they
reported regular visiting and communication with staff. These characteristics did not differ
between groups at baseline.
Surrogates’ Perceptions of Advantages of Assistance with Eating by Mouth
When surrogate decision-makers reported the main advantages of assistance with oral
feeding in their own words, they most often described enjoyment of food and drink, health
and nutrition, and effectiveness (Table 2). Responses related to enjoyment of food and drink
category included surrogates’ perception that assisted feeding made eating more pleasant,
and it promoted emotional connections and memories associated with eating. For health and
nutrition, surrogates discussed medical benefits from food variety and proper nutrition, as
well as ease of monitoring the quantity of food taken. Responses indicating effectiveness
included assisted feeding as a way to ensure the resident was physically able to eat, and
endorsement for the importance of human encouragement in the feeding process. Personal
assistance with eating ensured that a resident with dysphagia had the type of foods she can
“eat properly with no chewing or swallowing problems” so she “does not eat too much and
choke.”
Although not as common, some surrogates also cited dignity as a major advantage of
assisted oral feeding. These responses stressed the importance of eating by mouth in
protecting personhood despite advanced dementia. Other less commonly cited advantages of
assistance with eating by mouth included normalcy, showing caring, extra time with
caregiver, and respecting patient wishes. Surrogates expressed the value of maintaining
eating as a normal part of life. They described the increased contact and attention, and social
interaction as advantages of assistance with eating. Some surrogates noted that caregivers
providing hand feeding spent more time with the resident, resulting in an increased
awareness of their needs.
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Surrogates’ Perceptions of Disadvantages of Assistance with Eating By Mouth
Surrogates’ most common responses for disadvantages of assistance with eating described
an unpleasant experience, with concerns for loss of independence, choking, and uncertainty
in amount of food or drink (Table 2). In the category of unpleasant experience, surrogates
noted the resident may not like the food choices or may be overfed, or experience spilling
and messiness associated with assisted oral feeding. Surrogates’ concerns about the loss of
independence reflected the idea that assisted feeding may build dependency and erode
dignity. Under the category of choking, surrogates discussed the risks of aspiration and
pneumonia as potential disadvantages. Finally, in responses indicating uncertainty in amount
of food, surrogates mentioned the resident “may not get enough nutrition,” or only “eat
enough to subside hunger but not to maintain weight level.” They noted residents’ potential
to forget to eat or drink as a disadvantage of assistance with eating. Less commonly cited
disadvantages for assistance with eating by mouth included its greater time intensity,
concerns about the quality of assistance, including improper handling of food or cold food,
and general comments on its ineffectiveness.
Surrogates’ Perceptions of Advantages of Tube Feeding
When asked to list advantages of tube feeding, surrogate decision-makers most commonly
discussed complete nutrition, survival, and less time. Surrogates saw tube feeding as
providing consistent nutrition and weight maintenance, due to complete nutrition. They
reported prolonged survival as an advantage; responses focused on the feeding tube’s ability
to “keep person alive longer” and “ensure basic survival if [resident] cannot feed
themselves.” Tube feeding was perceived as demanding less time of caregivers, and a more
efficient way to give nutrition. Tube feeding was also perceived as advantageous because of
the ease of the feeding process, and the avoidance of staff and resident struggle. Other
benefits included greater comfort for the patient and family, and the healing of bedsores.
Among less common responses, surrogates perceived that tube feeding resulted in less
choking and less concern for hunger and thirst; some specifically cited tube feeding as
preventing starvation.
Surrogates’ Perceptions of Disadvantages of Tube Feeding
For disadvantages associated with tube feeding, the most common responses from surrogate
decision-makers were tube-related complications, concern for inappropriately prolonging
life, less enjoyment or pleasure and against resident’s prior wishes. When discussing tube-
related complications, surrogates cited the invasive nature, discomfort and increased risk
associated with tube feeding. A commonly noted disadvantage of tube feeding was
inappropriately prolonging life, described as prolonging “the inevitable” and “extending life
when there is no quality.” Surrogates cited their belief in the naturalness of dying and the
inhumane nature of tube feeding as disadvantages. In the less enjoyment category,
surrogates noted tube feeding caused a loss of “psychological pleasure of eating” and the
“mental anguish – cannot eat by mouth and always thinking about food.” Other responses in
this category demonstrated concern for decreased quality of life and mobility as a result of
being tube fed. Surrogates saw tube feeding as problematic when it was against prior wishes
of the person with dementia, as a result of personal preference or religious beliefs. Finally,
small numbers of surrogates noted other disadvantages, such as loss of normalcy, poor
nutrition, loss of independence or dignity, less interaction or contact, risk of resident pulling
tube out, limitations in sites of care, unchanged risk in aspiration and difficulty in
discontinuing use once started.
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Effect of the Decision Aid on Knowledge, Expectation of Benefit and Treatment
Preferences
Comparing answers before and after exposure to the decision aid, surrogates had
significantly more correct answers to knowledge items. (Table 3) After the decision aid, they
had decreased Expectation of Benefit index scores, consistent with less expectation of
benefit from tube feeding (2.73 vs. 2.32; p = 0.001). On individual items within this index,
surrogates were less likely to expect tube feeding would improve pain (2.34 vs. 2.12; p
=0.047), problems with feeding (3.31 vs. 3.02; p = 0.005), quality of life (2.12 vs. 1.93; p =
0.01) and survival (3.10 vs. 1.72; p=0.000). They were also less likely to believe that tube
feeding reduced the risk of pneumonia (2.87 vs. 2.04; p= 0.000), coughing episodes (2.97 vs.
2.36; p = 0.001) and choking episodes (3.45 vs. 2.60; p = 0.000).
Surrogates had lowered levels of overall decisional conflict following the decision aid (2.24
pre vs. 1.91 post, p<0.001), and lower subscale scores for uncertainty and factors
contributing to uncertainty. Nearly all surrogates were predisposed to choose assistance with
oral feeding over tube feeding, and this preference did not change after the decision aid
(96% vs. 98%, p=NS). However, surrogates’ rating of certainty about their choice of oral
feeding improved significantly (1.35 vs. 1.05; p = 0.016).
DISCUSSION
In interviews with surrogate decision-makers for persons with advanced dementia, we found
that an audiovisual decision aid improved informed decision-making about the choice
between assisted feeding and tube feeding. Prior to the decision aid, surrogates’ perceptions
of feeding options were varied and included ethical and practical concerns as well as
attention to medical outcomes. The decision aid improved knowledge, and made them less
likely to expect prolonged survival, reduced aspiration, or improvements in pain or quality
of life. However, nearly all surrogates were initially predisposed to prefer assisted feeding
over tube feeding, and use of the decision aid reduced decisional conflict and strengthened
certainty that assisted oral feeding was optimal. Though no surrogate data was collected
after three months, residents were followed for up to 9 months or death with low rates of
tube feeding in both intervention and control groups. The improvement in decisional conflict
and knowledge gained from the decision aid could provide long-term benefit if the choice
between assisted feeding and tube feeding is readdressed during a hospitalization or acute
decline in health status.
Prior to the decision aid, surrogates were able to identify advantages and disadvantages of
assisted feeding and tube feeding for persons with dementia, but their perceptions were not
always consistent with medical evidence. They saw assistance with eating by mouth as
enjoyable, healthy and effective, and a way to promote dignity and express caring for the
person with dementia. However, some surrogates also expressed concerns that assisted
feeding could be messy or ineffective, cause choking, and erode remaining independence.
Greater attention to these aspects of assisted feeding may improve its acceptance by
families.
Surrogates assumed that tube feeding would prolong survival, and considered this both an
advantage and a disadvantage for persons with dementia. This apparent moral contradiction
is likely a result of the ethical dilemmas surrounding the dying process when illness is
prolonged and severely symptomatic. Tube feeding is often considered as a “life-sustaining
treatment,” and widely publicized cases of tube feeding in patients with coma or vegetative
state reinforce this concept. Surrogates in this study lacked knowledge of the limited
effectiveness of tube feeding in advanced dementia. These findings may be used to deepen
clinicians’ understanding of surrogates’ preparation for decision-making, to promote
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information sharing on lack of medical benefits of tube feeding, and attention to positive
attributes of oral feeding. The audiovisual decision aid is 20 minutes long and could easily
be used to enhance and support communication and decision-making between surrogates
and providers.25 As demonstrated in one quality improvement intervention by Monteleoni,
tube feeding decisions for advanced dementia patients changes when surrogates are given
greater opportunity for shared decision-making.27
Study results should be interpreted in the context of limitations. Cross-sectional interviews
do not allow testing for effects of the decision aid on surrogate behaviors and treatment
choices. Other factors may influence actual treatments, such as staffing efficiency, physician
advice, or the impact of a future illness on feeding. Research sites were all in North
Carolina, and geographic variation in the use of feeding tubes for dementia care may limit
generalizability of the results. Optimal shared decision-making may require improved
staffing and staff training in assisted feeding techniques, and attention to organizational,
regional and cultural norms that encourage tube feeding as a default option.28,29
CONCLUSION
Surrogate perspectives on the advantages and disadvantages of assisted feeding and feeding
tubes for persons with advanced dementia are varied and do not always correspond with
medical evidence. Exposure to a structured decision aid significantly improved surrogate
knowledge of feeding options, reduced decisional conflict and improved certainty that
assisted oral feeding is optimal care. Surrogates are interested in and willing to incorporate
information from the decision aid, and this approach can be used to improve the decision-
making process for feeding options in dementia care.
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TABLE 1
Surrogate Characteristics by Intervention Group
Characteristic Intervention (n=l27) Control (n=129) p value*
Age 59.3 58.7 0.89
Gender
 Male 32% 42% 0.09
 Female 68% 58%
Race
 White 67% 73% 0.57
 African American 31% 26%
 American Indian 2% 2%
 Other 1% 0%
Hispanic/Latino 2.4% 0% --
Religion
 Protestant 75% 68% 0.40
 Catholic 4% 6%
 Jehovah’s Witness 3% 2%
 Jewish 1% 2%
 No Religion 7% 5%
 Other 10% 17%
How Religious
 Very 45% 47% 0.94
 Moderately 41% 37%
 Slightly 10% 13%
 Not religious 3% 3%
 Don’t Know 0% 1%
Relationship
 Spouse 7% 9% 0.62
 Daughter 48% 43%
 Son 20% 29%
 Grandchildren 5% 4%
 Nephews & Nieces 8% 8%
 Siblings 7% 4%
 Other Family 4% 2%
 Non-Family 2% 2%
Average # of visits in last month 12.3 12.3 0.996
Average # of days they spoke with staff 8.7 9.7 0.236
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TABLE 2
Surrogate Decision-makers’ Perceptions of Feeding Options at Baseline (n=255)
Advantages of Assistance with Eating by Mouth:
• Enjoyment of food and drink (40%)*
– Pleasure and satisfaction of eating and tasting
– Enjoys the taste of food
– Have something to look forward to, pleasure
from eating
• Health and nutrition (35%)
– Better varieties of food
– Gets the proper nutrition
– Helps keep her weight on
• Effective (29%)
– Could not eat if she did not get assistance
– Ensures she does not eat too much and choke
– The more encouraged he is the more he will
eat
• Dignity (20%)
– Dignity of eating by mouth
– It gives her a chance to be independent
– Satisfaction of being self-sufficient
Advantages of Tube Feeding:
• Complete nutrition (53%)*
– Consistently get correct amount of nutrition
– Keep healthy/maintain weight
– Nourish body if choking prevents normal
eating
• Survival (22%)
– Keep person alive longer
– Ensures basic survival is they cannot feed
themselves
– Sustain life/extend life
• Other benefits (11%)
– Eliminates stress of eating
– Comfort for patient and family
– Skin turgor maintained, less bed sores
• Takes less time (7%)
– Less time to feed vs. by mouth
– Easier on the staff
– Avoids struggle of staff/patient effort
Disadvantages of Assistance with eating by Mouth:
• Unpleasant experience (26%)*
– Might not like the food she is given
– Spill a lot/messy
– Overfeeding, don’t know when to stop, have
to guess
• Loss of independence (19%)
– Less dignified than feeding themselves
– Builds dependency/discourages independence
– Accelerate process of not being able to feed
himself if he gets assistance-hard to change
• Choking (18%)
– Danger of aspiration or choking
– Food may go down wrong in lungs
– Can get strangled
• Uncertain/lesser amount of food or drink (18%)
– May not get enough nutrition
– Insufficient amount of food/concerned about
drinking
– She’ll eat enough to subside hunger but not to
maintain weight level
Disadvantages of Tube Feeding:
• Tube-related complications (38%)*
– Infections are possible, need a lot of care to
keep clean
– Discomfort, having tube in you
– Invasive-more risks, complications
• Concern about prolonging life inappropriately (25%)
– Extend life when there is no quality
– May just prolong the inevitable
– I believe in natural death, not prolonging life
if he gets to a place he can’t digest his food
normally
• Less enjoyment or pleasure (22%)
– Lose psychological pleasure of eating
– No quality of life
– Mental anguish for person-cannot eat by
mouth, always thinking about food
• Against prior wishes (14%)
– It would go against his personal wishes
– Requested that she not be tube fed
– Person might not want it, against religion
*
percent of surrogates whose response fell within this category
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TABLE 3
Surrogate Knowledge and Treatment Preferences Before and After the Decision Aid
Interview Measure N Before DA After DA p Value
Knowledge Score (0–19) 126 15.5 16.8 <0.001
Expectation of Benefits index (l–4) 126 2.73 2.32 0.001
Decisional Conflict scale (l–5)
Overall 123 2.24 1.91 <0.001
Uncertainty 126 2.85 2.51 <0.001
Effective decision-making 123 1.74 1.69 0.108
Factors contributing to uncertainty 119 2.23 1.78 <0.001
Treatment Preference 126
Assistance with eating by mouth 96% 98%
Feeding tube 2% 2%
Don’t know 2% 0% 0.372
Certainty about Treatment Preference 126 1.35 1.05 0.016
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